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centrally located feed opening, the distribution of the coarse and
fine would be the opposite to that desired. It is essential for
any mechanical device, that the design be such as to get the
desired distribution. In the iron blast furnace it is usual in
modern practice to use a double bell in which the upper one is
always closed, when the lower one discharges into the furnace,
in this manner acting as a gas seal. In the iron blast furnace
the gases are discharged at the throat and escape through the
downcomer.

The charge for the furnace consists of pieces of ore and flux
ranging in size from very fine material to pieces 5 and 6 inches
in diameter in lead smelting, and pieces of 10 and 12 inches irx
diameter for iron and copper smelting. During the descent of the
charge the individual pieces of ore and flux split and break up
into small pieces under the influence of heat, and become more
or less thoroughly mixed by the time they arrive in the zone
of slag formation, where they fuse together into slag and other
fluid furnace products. The coke, in large part, descends
unaltered and not much broken to near the tuyeres of the furnace,
where it is rapidly burnt by the stream of air.

Fig. 129 shows a vertical longitudinal section of an iron
blast furnace. The cross-section of the furnace is circular.
The furnace is filled to a short distance below the gas flue /c and
is constantly charged as already described. The walls of the
shaft of an 85 ft. furnace are usually 5.25 ft. thick when, new,
and built of a high grade of fire brick. The bosh walls are
2.25 to 3 ft. thick, of fire brick, and have built into them, hollow
bronze Gayley cooling plates, c c, in which water continually
circulates. This device is necessary to cool the bosh walls and
preserve them, for the corrosion in this part of the furnace is
very great. The hot air blast is conveyed to the furnace through
the blast or bustle pipe 6, which is lined with a non-conducting
substance, usually fire brick, and into the furnace through the
tuyeres t, which are shown in detail in Fig. 130. The tuyeres,
of which there are usually 8 to 16 from 5 to 8 in. in diameter at
the nozzle, are water-cooled, i.e. water circulates through both
the tuyere proper and the cooler as shown in the illustration-
The hearth and crucible is the furnace space below the tuyeres
and serves to collect the molten products of the furnace, the slag
and iron, allowing also for their separation by gravity.